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Abstract 
 
 Driving poses a significant threat to safety for both humans and wildlife. Along highway 
101 in San Luis Obispo, California, is a stretch of roadway that is exceptionally deadly to 
mammals such as deer and bears. Roadkill counts and motion-activated cameras have been 
utilized along this route in a previous study (Perrine and Snyder, 2011) to assist Caltrans in 
setting up wildlife barriers. We sought to continue this research using remote motion-sensing 
cameras to monitor wildlife during winter and spring of 2011. We set up cameras at five 
previously monitored locations that had already been determined to host heavy wildlife traffic. 
Attention was focused on large mammals such as mule deer, black bear, and mountain lion, as 
these are most likely to cause a dangerous collision. We analyzed photographs to determine the 
number of detections, species richness and diversity, utilization intensity, and latency of 
detection at each station. We suggest that Caltrans construct appropriate fencing, jump-outs, and 
staggered road medians at four of our five stations due to their heavy deer traffic. We also 
suggest continued monitoring of camera stations and roadkills, to produce a comparison study 
evaluating the effectiveness of constructed road barriers.  
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Introduction 
 
 Even if every driver strictly obeyed the rules of the road, the danger of driving a vehicle 
would persist. Although we can control our speed, our acceleration, our awareness and our 
cautiousness, we could never fully control the actions of wild animals as they cross the road. The 
highways we rely on to commute, travel, and adventure were once habitat for countless deer, 
black bear, and mountain lions. Despite the increase in vehicle traffic, these species and others 
still wander into roads, posing a great risk to themselves and drivers. Indeed, State Farm 
insurance agency reported in a press release that 1.09 million collisions between deer and 
automobiles occurred in the United States from 2010 to 2011 (State Farm Insurance Agency, 
2011). From 1991 to 2000 over 1,000 people in the United States lost their lives in crashes due to 
animal-vehicle collisions (Khattak, 2003).  
 Our project sought to assess locations of high-density animal crossing in San Luis Obispo 
County. We focused our attention on large mammals which are most likely to cause dangerous 
collisions, such as mule deer, mountain lion, and black bear. Along Highway 101 in San Luis 
Obispo County is a stretch of roadway that experienced repeated animal collisions in recent 
years. In a period of seven months, five or possibly six black bears were struck and killed along 
the Cuesta Grade, in addition to several mule deer and other species (Perrine and Snyder, 2011).  
 This project is a continuation of the work done by Caltrans and Dr. Perrine from summer 
2009 to spring 2010 to help Caltrans propose what type of median barriers and fencing would 
minimize animal collisions. We utilized remote motion-sensing cameras to better understand the 
behavior of animals traveling near Highway 101 along the Cuesta Grade. These cameras are a 
useful technology used by biologists to noninvasively gather data about animals, regardless of 
how elusive the animal is (Long, 2008). We wanted to conduct research that would not only be 
3 
 
useful to Caltrans and Dr. Perrine, but would also allow us to "learn by doing" and to gain 
camera skills that we could apply to future careers. We hypothesized that species diversity would 
be greater in spring than in winter. Our purpose was to determine what sites had the heaviest 
traffic of large-bodied mammals, and to propose appropriate fencing strategies to prevent these 
animals from potentially causing traffic accidents. Our secondary purpose was exploratory; we 
wanted to see how patterns of abundances varied across seasons. 
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Methods 
 
Data collection 
 
 Using results from his previous research, Dr. Perrine helped us to choose six focus sites 
with particularly high activity in previous years. We then set up motion-activated cameras, 
monitored the cameras and their stations, and analyzed the resulting data. We used Cuddeback 
Capture IR (NonTypical Inc., Park Falls, WI) automatic wildlife cameras. We placed six cameras 
near Highway 101 between Monterey Street in San Luis Obispo and Santa Barbara Avenue in 
Atascadero. Five of these were along the northbound side of the highway while one camera was 
along the southbound side of the highway.  
All surveyed sites can be found in the map in Figure 1. N4.1 was close to the highest 
elevational point on the grade on a north-facing hillside. This area was dominated by tall 
grassland with occasional oaks scattered throughout. N58 was under the northbound side of 
Highway 101 north of the grade. The site ran along a riparian corridor dominated by oaks and 
willows. N8.5 was located at the end of a culvert passing under Highway 101 north of the grade. 
This site was dominated by invasive grassland species. OV-N was located off Highway 101 
toward the top of the grade. The site was directly under the freeway, and was a sandy disturbed 
area dominated by low growing shrubs and weeds. OV-S was off the same 101-S exit as OV-N, 
but was located within a densely forested riparian area. One additional camera, called N2.8, was 
unfortunately stolen after the second week of surveying during the winter session. The small 
amount of data gathered here could not be used, and another camera could not be deployed here 
due to the risk of another theft.  
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We programmed the cameras to take a picture when a movement was sensed, and to wait 
30 seconds before taking the next picture. We conducted two six-week data sessions: one in 
winter and the second in spring. The winter session was between 22 January and 12 March 2011 
while the spring session was between 20 April and 6 June 2011. Bait in the form of canned cat 
food was left in front of cameras at stations N4.1, OV-N, and OV-S. Stations N58 and N8.5 were 
unbaited to determine the natural level of animal traffic without human interference. The 
unbaited stations were located at tight crossings due to fencing or culverts, where wildlife would 
likely be naturally directed to our camera.   
  We checked cameras approximately once a week during both seasons. At each site we 
would replace the memory card, place new bait or batteries if necessary, fill out a data sheet (see 
Appendix B), and then reactivate the camera. We recorded the number of pictures taken, whether 
the bait was gone (if applicable), whether the batteries needed to be changed, and which memory 
cards were exchanged. We also recorded any extra notes about each site, such as tracks seen near 
the camera or possible damage to the site. If anything interfered with proper camera functioning, 
the days missed due to camera error were noted, and that camera was left out longer to complete 
a full six weeks of data collection for each season. The number of functional camera days is 
outlined in Table 1 by camera and season.  
 Once all of the data was collected, the pictures recorded from the cameras were organized 
and analyzed. We created a comprehensive spreadsheet of every picture taken, listing specifics 
such as site location, date, time, species, and number of individuals within the picture. To ensure 
that each picture was a single visitation event, and not simply the same animal hovering around 
the camera, we created an arbitrary ‘single event’ rule. When multiple pictures of the same 
species occurred within 10 minutes of each other at the same site, only one would be counted as 
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a single event. When multiple individuals were captured in a single photo, the photograph chosen 
for the single visitation event was the picture with the highest number of individuals present. If, 
within the 10 minute window, two clearly differentiable individuals of the same species were 
captured, these would be counted as separate visitation events. For example, when two deer with 
different growth patterns of their antlers were captured within ten minutes of each other, they 
were still counted separately. This information was consolidated into tables 2 and 3, which 
display visitation events per site during winter and spring, respectively. These tables also list the 
scientific names of species observed.  
 Table 1 outlines the deployment and withdrawal dates of each camera during each 
season. For each camera, we also included "activity nights", or the total number of nights that the 
equipment was operational. From these dates, the percentage of operational camera days was 
calculated. 
Species Richness and Simpson’s Diversity index 
 
 For each station, we calculated the total number of visitation events, species richness, and 
an index of species diversity (Table 4). Species richness is the number of different species 
detected, which is a good reflection of diversity in the area. However, this value gives equal 
weight to a species that occurs only once and a species that occurs almost daily. Species richness 
may be a liberal way to look at species composition, and when paired with the conservative 
Simpson's diversity index, we can get a better estimation of species composition at a site. This is 
because Simpson's diversity index takes into consideration the proportion of visitations of a 
species to total visitation events. Simpson's diversity is calculated by first determining the 
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proportion of total sightings represented by a single species (pi), squaring this value, and adding 
all squared proportions together to yield D, or species diversity: 
 
 
 
The result of this index is then divided into 1. The reciprocal of the Simpson's diversity index is 
more intuitive than the raw index. The results are greater than 1.0, which represents the lowest 
level of diversity, and the highest value represents the species richness. Low levels appear when 
one species is present more than others, while high levels appear when species are present in 
equal proportions. The Simpson's diversity index and species richness allow us to compare the 
species diversity between stations and seasons.  
 Motion-activated cameras are likely to capture large mammals such as deer, bobcats, and 
coyotes, but rarely detect small birds, amphibians, and reptiles, even when they are relatively 
common. In the rare events that these small species were detected, they reflected a higher level 
of diversity at that station; therefore, natural differences in camera sensitivity and range would 
bias species diversity results. To control for this difference, we excluded photographs of humans, 
dogs, cats, birds, reptiles, and amphibians from the calculation of Simpson's diversity index 
(Table 4).  
Utilization intensity 
 
 We analyzed the raw data and produced tables summarizing the utilization intensity for 
winter and spring (Tables 5 and 6). Utilization intensity is the number of individuals of a species 
detected per day. For example, a utilization intensity value of 0.5 indicates that 0.5 individuals of 
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that species visited the camera each day, or one animal every two days. It is calculated by 
dividing the total number of individual visits of a given species by the total number of functional 
camera days at the site. This is helpful in determining how active a species might behave at a 
given location.  
Latency to detection 
 
 Latency to detection is the number of survey nights before the first detection of a specific 
species at a given site (Table 7). Latency to detection is an estimator of how many days a future 
researcher may expect to wait before capturing photos of that species. For both seasons, we 
determined the difference in days between the starting date of camera functionality and the first 
day of detection at each station. A species detected on the first day of observation was given a 
value of one. Rarely detected species and non-focus species were not considered. The median 
latency to detection was calculated for each species as a more generalized estimator of the 
number of days before the first detection. The median latency to detection was more informative 
than the average because the distribution of detection days was often skewed or non-normal. 
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Results 
 
 Table 1 reflects the functionality of each camera. Cameras with operational problems are 
more likely to yield biased results. The camera with the lowest percentage of operational days 
was OV-N, which only recorded 75% of deployed days during spring. In contrast, N8.5 and OV-
S functioned properly during 100% of deployed nights during the winter.  
Species Richness and Simpson's diversity 
 
Total sightings, species richness, and Simpson's diversity indices by season and station 
are outlined in Table 4. In winter, the highest calculated diversity was found at OV-N, closely 
followed by N58 (for station locations, refer to Figure 1). However, N8.5 yielded the highest 
number of species and total visitation events. In spring, OV-S yielded the highest level of 
diversity, while N8.5 again yielded the highest total number of species. Station OV-S increased 
in diversity from winter to spring; all other stations had greater diversity in winter. The N58 
overpass station showed the greatest seasonal change in diversity, with an adjusted Simpson's 
reciprocal index of 5.4 in winter and 1.6 in spring.  
 
Utilization Intensity 
 
 Tables 5 and 6 show the utilization intensity of each species at each camera station. 
Utilization intensity approximates how likely the species will be captured on any given survey 
day. Our focus was on large mammals that could cause the most damage in a vehicle collision on 
Highway 101. The highest utilization rate for any focus species, at any site, in either season, was 
for mule deer at station N58. Approximately 0.57 mule deer occurred each survey day at camera 
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N58 during spring, which was higher than any other station. Deer were detected in three of the 
five sites in winter, and four of five sites for spring. Deer were never detected at station N5.8, nor 
during previous studies from 2009-2010 (Perrine and Snyder, 2011). 
 Coyotes and bobcats are medium-sized mammals that pose a moderate risk of automobile 
collision. At OV-N during the spring, bobcats showed one of the overall highest average 
utilization intensities: 0.45 visitations per day. At N 4.1, coyote utilization reached 0.21 
visitations per day in the winter, but was not detected even once during the spring.  
 The rarest and largest target species detected, mountain lion and black bear, were each 
detected only once. Mountain lion appeared once at N4.1 in winter, while black bear appeared at 
N58 in spring. Previous research has never before captured either a photograph of a black bear at 
N58 or a mountain lion at N4.1 (Perrine and Snyder, 2011). 
Latency to Detection 
 
 Table 7 details the latency to detection (or number of days until first detection) for the 
focus species. The latency to detection varied widely between species. Some species, such as 
mule deer, were seen much more quickly in the spring session (median = 5 days) than in the 
winter session (median = 17 days). Other species, such as bobcat, occurred at similar times 
during both winter (median = 6.5 days) and spring (median = 7 days). Coyotes had the biggest 
difference in latency to detection between winter (median = 6 days) and spring (median = 27 
days).  
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Discussion 
 
Species Richness and Simpson's diversity 
 
 The Simpson's diversity indices illustrate the changing diversity across seasons. Initially, 
we hypothesized that all camera stations would have a higher level of diversity in the spring than 
in the winter. However, this pattern occurred only at the OV-S station. In contrast to diversity 
indices, most stations had more visitation events in spring than winter. These results suggest that 
in the springtime, the species composition was less diverse than in winter, but the individuals 
present in spring were more active than in winter.  
 The sharp spring decline in species diversity at station N58 could be due to the fact that a 
greater proportion of activity was composed of mule deer during the spring (Table 4). However, 
this decline in diversity was also coupled by a drastic decline in species richness (from 7 to 3 
species). This could indicate that the decline in richness and diversity was affected by motion-
sensor issues; the camera may have captured large, easily-detected mammals such as mule deer 
and bears, while missing opossums, raccoons, gray foxes, and coyotes. This is further supported 
by the number of functional activity nights (Table 1).  
 A measure of Simpson’s diversity across these stations is somewhat biased, as some 
stations were baited and others were not (Table 1). The unbaited stations more accurately reflect 
actual species diversity at the stations, because baiting the cameras attracts animals and raises the 
visitation events. Some bias was removed by adjusting the Simpson's diversity index to only 
include focus species.  
 Higher levels of activity in spring could be a result of greater food-gathering 
opportunities during these highly productive spring months. The energy requirements of 
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newborn animals in spring may also increase foraging activities of their parents. We hypothesize 
that in the springtime, individuals spend more time foraging and travel a shorter distance from 
their young than in the winter months. While we initially expected a higher diversity in 
springtime due to greater amounts of food, the opposite pattern was observed, perhaps due to 
behaviors associated with raising young.   
Utilization Intensity 
 
 Mule deer pose a serious threat to drivers when crossing Highway 101. Based on 
utilization intensity results, all sites but N8.5 are potential deer crossing areas. Mule deer have 
never been detected at N8.5 (Perrine and Snyder, 2011), but if they are avoiding the culvert, they 
may still be in the area. N8.5 showed high utilization intensity only for small species, such as 
cottontails, ground squirrels, and opossum. Besides the occasional coyote, this station seems to 
have little potential for hosting large mammals that could threaten the safety of drivers, and is 
therefore a lower priority for road fencing than other camera locations.  
In contrast, the cameras at N58 and OV-N showed high deer utilization in springtime; 
both stations captured approximately one deer every two days. Caltrans should pay particularly 
close attention when fencing off these areas to discourage deer from entering the roadway. Both 
OV-S and N 4.1 also yielded high utilization by deer both in winter and spring, and should be 
fenced appropriately to prevent automobile-deer collisions.  
At OV-N, bobcats utilization was up to 0.19 in winter 0.45 in spring, which was one of 
the highest utilizations seen across all data (Tables 5 and 6). This suggests that one or more 
bobcats’ protected territory is located near the OV-N camera station. As a medium-sized 
mammal, bobcats are a moderately high risk species for traffic collisions, and the area should be 
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appropriately fenced. However, the OV-N camera station was directly below a tall overpass, 
indicating that this population may have a low risk of crossing over Highway 101 in that area. If 
researchers wished to study bobcat in San Luis Obispo County, this station would be an ideal 
location. Even with the limited information provided by motion-activated cameras, the high 
utilization of bobcat at OV-N suggests that an individual keeps this territory, hunts here, and may 
have raised a litter in the spring of 2011. One photograph depicted a bobcat passing through the 
area carrying a small animal. If this was a prey item, the bobcat may have been returning to its 
den to feed kits (Appendix, Figure A5). 
 Coyotes showed a unique change in utilization intensity across seasons. In winter, 
coyotes heavily utilized station N4.1 (0.21 visits per survey day), but disappeared completely 
from this site by spring. They appeared only once at N58 in winter, and three times at N8.5 in 
spring. These patterns suggest that coyotes travel widely and didn’t keep specific territories at 
any of our stations. The reoccurrence of coyotes at N4.1 in springtime may be a sign that an 
individual kept a territory nearby here, or it could be an indication that a coyote regularly visited 
the site for the cat food bait that we placed at this station. 
Latency to detection 
 
 The latency to detection reflects the activity of a species (Table 7). The most active 
animals are detected most quickly. When comparing data for a single species across seasons at a 
single site, latency to detection correlates with activity of the species at that site. The median 
latency to detection yields a more generalized measure, which can be better applied to areas off-
site.  
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 This analysis focused on large mammals that could pose a threat to automobile traffic, 
such as mule deer and bear. Deer and bobcats were the only species we detected at enough sites 
to generalize about the latency to detection. The median first observation of deer was seventeen 
days in winter, and five days in spring. This indicates that deer were more readily photographed 
in spring. Furthermore, risk of deer crossing into adjacent roadways may increase in spring. 
Greater levels of fence maintenance and monitoring during springtime could potentially mitigate 
this difference in activity for springtime deer collisions.  
 Bobcats showed nearly identical median latency to detection rates in winter and spring 
(6.5 to 7), indicating that bobcats are equally active across seasons. Bobcat-automobile collision 
prevention strategies should be equally implemented during both winter and spring months of the 
year.  
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Conclusion 
 
We found that N4.1, N58, OV-N and OV-S had high enough utilization by large 
mammalian species to be considered particularly threatening sites to the safety of drivers along 
the adjacent highway. We considered mule deer, black bear, wild pig and mountain lion the 
highest risk in a collision due to their large body size. We considered coyotes and bobcats 
moderate-risk collision species. With the exception of wild pig, these species occurred often 
enough at the listed areas to consider the stations high-utilization corridors, and we suggest 
appropriate fencing be installed along the highway in all four areas. We expected to detect wild 
pigs at N58, as they had been detected there before, but no individuals were detected in either 
season. N8.5 was of a lower priority than the other sites because it detected virtually no large 
mammals; a few coyote visits were the largest impact species found there. 
A Pennsylvania study found that white-tailed deer road crossings were significantly 
fewer for a treatment group of fenced crossings than unfenced crossings (Falk et al, 1978). In 
conjunction, a Wyoming study found that the construction of an 8-foot high big-game fence 
reduced annual deer collisions in the area from 37-60 collisions to zero (Ward, 1982). However, 
this study emphasized the importance of constructing the fencing properly and maintaining it 
over a long period of time. A similar fence structure as the one constructed in Wyoming could 
decrease the number of large mammal collisions on Highway 101. The original report 
commissioned by Caltrans identifies specific fencing requirements for our target areas (Perrine 
and Snyder, 2011).  
Continued maintenance and monitoring of previously constructed barriers will seriously 
reduce the number of wildlife-automobile collisions. We suggest continued camera monitoring at 
these high-impact stations, as well as further roadkill surveys. These techniques will continue to 
16 
 
evaluate the effectiveness of constructed fencing. Because extensive roadkill and camera data 
has been collected by Dr. Perrine and Sara Snyder prior to construction, continued monitoring of 
these variables following barrier construction will allow for an informative comparison of the 
effectiveness of various roadside barriers.  
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Figure 1: Aerial map created in Google earth of camera stations along highway 101. 
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Figure 2: Chelsea Rose and Dr. Perrine setting up the camera at station N58. 
 
20 
 
 
Figure 3: Grace Mannell checking the camera at station N8.5. 
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Figure 4: Set-up of internal parts in a Cuddeback Capture IR (NonTypical Inc., Park Falls, WI) 
motion-activated camera (Source: "Game camera and trail camera reviews"). 
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Season Camera Start date 
End 
date 
Deployed 
days 
Working 
days % Operational 
Baited 
Y/N 
Winter N4.1 22-Jan 12-Mar 49 43 88% Y 
  
N58 22-Jan 12-Mar 49 47 96% N 
  
N8.5 22-Jan 5-Mar 42 42 100% N 
  
OV-N 22-Jan 12-Mar 49 43 88% Y 
  
OV-S 22-Jan 5-Mar 42 42 100% Y 
Spring N4.1 16-Apr 6-Jun 51 43 84% Y 
  
N58 16-Apr 6-Jun 51 35 69% N 
  
N8.5 16-Apr 6-Jun 51 40 78% N 
  
OV-N 16-Apr 6-Jun 51 38 75% Y 
  
OV-S 16-Apr 6-Jun 51 43 84% Y 
 
Table 1: Deployment dates of cameras, percentage of deployed days that each camera was 
operational, and baited status of each station. Activity nights are defined as the number of 
functional camera nights, or the total number of nights that we expected the camera to properly 
photograph a passing animal.  
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  Winter total visits per site     
Species Scientific name N4.1 N58 N8.5 OV-N OV-S 
Black Bear Ursus americanus           
Bobcat Lynx rufus 6  1 8 8 
Cottontail Sylvilagus audubonii 1  11    
Coyote Canis latrans 9 1    
Deer Odocoileus hemionus 8 6   5 
Gray Fox Urocyon cinereoargenteus   1  3 3 
Gray Squirrel Sciurus griseus     6 1 
Ground Squirrel Spermophilus beecheyi    1    
Mountain Lion Puma concolor 1      
Mouse Peromyscus sp.        
Opossum Didelphis virginanus   5 60 2   
Raccoon Procyon lotor 1 2 25 2   
Red Fox Vulpes vulpes    15    
Striped Skunk Mephitis mephitis    1    
  
  
       
Domestic Dog Canis lupus familiaris        
House cat Felis catus   1 31    
Human Homo sapiens   3  6 2 
  
  
       
European Starling Stumus vulgaris        
Steller's Jay Cyanocitta stelleri        
Gopher Snake Pituophis catenifer           
 
Table 2: Total visitation events of all observed species across the five focus stations during 
winter. Visitation events were defined as the number of animal visits of a single species with at 
least a 10 minute interval between them; individuals of the same species photographed within 10 
minutes of each other were disregarded. When two or more individuals were captured in the 
same photograph, they were both counted. 
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Spring total visits per site 
Speices Scientific name N4.1 N58 N8.5 OV-N OV-S 
Black Bear Ursus americanus   1       
Bobcat Lynx rufus 10   17 3 
Cottontail Sylvilagus audubonii    110    
Coyote Canis latrans    3    
Deer Odocoileus hemionus 9 20  16 11 
Gray Fox Urocyon cinereoargenteus 2   9 7 
Gray Squirrel Sciurus griseus        
Ground Squirrel Spermophilus beecheyi    24 1 2 
Mountain Lion Puma concolor        
Mouse Peromyscus sp.    1    
Opossum Didelphis virginanus     1 3 
Raccoon Procyon lotor    8 1   
Red Fox Vulpes vulpes        
Striped Skunk Mephitis mephitis    1    
  
  
       
Domestic Dog Canis lupus familiaris      3 
House cat Felis catus    5    
Human Homo sapiens   4  5 1 
  
 
       
European Starling Stumus vulgaris    4    
Steller's Jay Cyanocitta stelleri    1    
Gopher Snake Pituophis catenifer     1     
 
Table 3: Total visitation events of all observed species during spring across the five camera 
stations.  
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N4.1 N58 N8.5 OV-N OV-S 
Total visitation events:  Winter 26 19 145 27 19 
 
Spring 21 25 163 50 30 
Species richness:  Winter 6 7 8 6 5 
 
Spring 3 3 11 7 7 
Simpson's diversity index Winter 3.67 4.69 3.80 4.76 3.50 
 
Spring 2.38 1.50 2.07 3.82 4.46 
Adjusted Simpson's Index Winter 3.67 5.39 4.60 6.23 3.65 
 
Spring 2.38 1.56 2.08 3.97 4.69 
 
Table 4: Total number of visitation events, species richness, and Simpson’s diversity index per 
station during winter and spring. See table 2 caption for definition of visitation events. Species 
richness is the number of different species observed. Because the reciprocal of the Simpson's 
diversity index was taken, a higher number indicates a higher level of diversity. The adjusted 
Simpson's diversity index excluded non-target species (human, domestic dog and cat) or non-
target, incidental species that occurred rarely (European starling, Gopher Snake, or Steller's Jay).  
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 Utilization Intensity-Winter 
 
N4.1 N58 N8.5 OV-N OV-S 
Black Bear 
          
Bobcat 0.14  0.02 0.19 0.19 
Cottontail 0.02  0.26    
Coyote 0.21 0.02     
Gray Fox 
  0.02  0.07 0.07 
Gray Squirrel 
    0.02   
Ground Squirrel 
   0.02    
Mountain Lion 0.02      
Mouse 
       
Mule Deer 0.19 0.13   0.12 
Opossum 
  0.11  0.05   
Raccoon 0.02 0.04 0.58 0.05   
Red Fox 
    0.35     
 
Table 5: Utilization intensity during winter. Total number of functional camera days can be 
found in table 1. A utilization intensity of 2.0 would indicate that an average of two individuals 
was detected per survey day. 
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 Utilization Intensity-Spring 
 
N4.1 N58 N8.5 OV-N OV-S 
Black Bear 
  0.03       
Bobcat 0.23   0.45 0.07 
Cottontail 
   2.75    
Coyote 
   0.08    
Gray Fox 0.05   0.24 0.16 
Gray Squirrel 
       
Ground Squirrel 
   0.60 0.03 0.05 
Mountain Lion 
       
Mouse 
   0.03    
Mule Deer 0.21 0.57  0.42 0.26 
Opossum 
    0.03 0.07 
Raccoon 
   0.20 0.03   
Red Fox 
       
Striped Skunk 
    0.03     
 
Table 6: Utilization intensity during spring.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
28 
 
 
 
Winter Spring 
Species 4.1 58 8.5 OV-N OV-S Median 4.1 58 8.5 OV-N OV-S Median 
Mountain lion 17         17           n/a 
Black bear      n/a  29    29 
Deer 18 17   3 17 2 1  27 8 5 
Bobcat 2   20 2 11 6.5 2     7 37 7 
Coyote 3 9    6   27   27 
Cottontail 16  2   9   1   1 
Gray Fox  9  38 14 14 7   10 9 9 
Ground 
Squirrel 
  22   22   1  35 18 
House cat  5 2   3.5   5   5 
Opossum  4 1 4  4   1  14 7.5 
Raccoon 4 15 2 25  9.5   1 40  20.5 
Striped Skunk     8     8     8     8 
 
Table 7: Latency to detection of selected species. This is a measure of the number of survey days 
before the first detection of that species. A value of one indicates that the species was first 
captured on the first day of camera deployment. Focus species are listed separately due to their 
high impact in an automobile collision. 
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Appendix 1: Photographs 
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Figure A1: A pair of raccoons triggered our camera at N8.5 on 31 January, 2011. This 
photograph was counted as a single photo containing two visitation events. Both individuals 
were counted despite the fact that there were other photos within a 10-minute block which 
contained a single raccoon.  
 
 
Figure A2: A mountain lion was captured investigating the bait at N4.1 on 8 February. This was 
the first mountain lion detected at this station, which is located less than 100m from highway 
101. It was also the only only mountain lion detected in both spring and winter. 
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Figure A3: A coyote was captured urinating on the bait placed at N4.1 on 9 Febraury 2011, one 
day after the mountain lion visit. Coyotes were seen frequently at this site until about half-way 
through the winter session.  
 
 
Figure A4: A mouse (Peromyscus sp.) was captured at station N8.5 on 8 May 2011. Capturing 
small mammals such as these are a rare occurrence, as the motion sensor on the camera is usually 
not sensitive enough to be triggerred by such a small animal.  
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Figure A5: A bobcat carrying something in its mouth at station OV-N on 12 May 2011. Bobcats 
were frequently detected at this site during the spring session. This individual may be carrying a 
recently caught prey animal, perhaps to its den.  
 
 
Figure A6: A black bear was captured at station N58 on 15 May 2011. This was the first 
photograph of a bear utilizing this corridor, which runs below an overpass.  
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Figure A7: A doe and juvenile mule deer were captured at N58 on 23 May 2011. Mule deer were 
one of the most frequently photographed species, but this was one of the few instances which 
included a juvenile deer.  
 
 
Figure A8: A gopher snake was photographed at station 8.5 on 25 May. This species is 
particularly unlikely to be detected by motion-activated cameras. Note that the snake is in a 
defensive posture. 
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Figure A9: A cottontail rabbit and a ground squirrel face off at station N8.5 on 1 June, 2011. 
These two species dominated the visitation events at this site, but this is the only photograph of 
them interacting.  
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